Full-width at half-maximum (FWHM) of the monochromatic light was ~15 nm, irrespective of the wavelength. During irradiation, the reaction mixture was stirred continuously. After irradiation, the reaction mixture was quenched with aq. Na 2 S 2 O 3 , and then analyzed by gas chromatography with dodecane as an internal standard. The formula for computation is shown in S4. 
S3 Bromination of cyclohexane with other reagents and catalyst
To compare the catalytic reactivity of Li 2 MnO 3 , known reagents and catalyst were investigated. 
S5 Monochromatic irradiation-action spectrum analysis
We speculated that formation of one molecule of bromocyclohexane (2a) requires one photon, and formation of one molecule of dibromocyclohexane (3a) requires two photons.
We measured light intensity at various wavelengths with an optical power meter (HIOKI Optical Power Meter 3664). We measured the numbers of product molecules 2a and 3a with a gas chromatography (Shimadzu GC-2014) using dodecane as an internal standard. Detailed analysis data were shown in Table S2 . 
